Material and methods Surgery was necessitated in these 36 cases for the following reasons: failure of medical treatment (i o), perforated cornea (5), impending perforation (I 7), totally sloughed off cornea (4). The ages of the 36 patients ranged from IO to 6o years. In 32 there was defective projection of light. Written consent for evisceration had been obtained before surgery, but it was decided that grafting could be performed instead.
TECHNIQUE
The method of cutting the graft varied according to the condition of the cornea.
(a) Cases without corneal perforation The corneal trephine of appropriate diameter was adjusted to o0-mm. depth and a deep groove was made in the cornea. A deep lamellar dissection was started and, if all infected tissue could be removed, a lamellar graft was applied. No attempt was made to drain the hypopyon.
In cases in which the graft bed was found to be involved after a deep lamellar dissection, penetrating keratoplasty was carried out. The anterior chamber was opened with the tip of a von Graefe cataract knife through the trephined groove. The button was cut away along the trephine mark by enlarging the puncture with the help of Castroviejo's corneal scissors.
(b) Cases with corneal perforation A trephine groove of required size was made in the cornea to outline the part required for excision. The blades of Castroviejo's corneal scissors were introduced through the perforation and taken radially to the edge of the groove in the host cornea. The cornea was excised along the line of the trephined groove. (Tables I and III) In eight cases, including two cases of descemetocele, the necrotic tissue could be removed by deep lamellar dissection almost up to Descemet's membrane with an 8-or I I -mm. graft (Table I) . A slight leak of aqueous occurred in one case. Seven of these eight cases had defective projection of light. (Table I) Iritis was controlled by medical treatment in all cases. The small punctate dots noted in the bed of the graft were due to residual infection. This was controlled by the frequent local instillation of framycetin eye drops in the immediate postoperative period in addition to the systemic medication.
Uncontrolled severe infection occurred in one case and the eye was lost although a total keratoplasty was performed on the second day.
Epithelial ulceration appeared in the 2nd and 3rd postoperative week in all eight cases; this healed in I to 2 weeks, but in one case lateral tarsorraphy was required.
(B) PENETRATING KERATOPLASTY (Tables II and III) In 28 cases penetrating keratoplasty was performed as the infection had spread deep into the cornea or had caused perforation. In 25 cases there was defective projection of light.
Four eyes were lost, three because of uncontrolled severe infection and one because of secondary glaucoma. In the seven cases in which preserved corneal tissue was used, the optical results were inferior to those in which fresh material was used. (Table II) The mild to moderate iritis seen in all cases was controlled by medical treatment. Anterior synechiae were observed in ten cases and anterior synechiotomy was carried out in six cases during the third postoperative week.
Epithelial ulceration occurred in twenty cases. One out of ten cases with small grafts and all eighteen cases with grafts of IO or I I mm. developed epithelial ulcers. Seventeen cases improved with med cal treatment, and the other three healed with lateral tarsorraphy. Discussion Pseudomonas pyocyaneus is probably the most virulent organism causing sloughing corneal ulcers and is often responsible for panophthalmitis. It is found in the gastrointestinal tract and is a common contaminant of fluorescein solutions, so that some cases result from the use of contaminated solutions when removing corneal foreign bodies. Streptomycin, polymyxin B, Colestin, framycetin, and some of the newer broad-spectrum antibiotics may be helpful in some cases if used promptly and vigorously. Unfortunately most of these cases come to us late after they have developed faulty projection of light or corneal perforation. It is well known that defective projection of light is a sign of impending panophthalmitis in cases of sloughing corneal ulcer, and such eyes have previously been eviscerated, though the lens and vitreous were afterwards found to be healthy.
Sporadic reports of the use of lamellar keratoplasty in such cases have been found in the literature (Coppez, 1949; Paufique, I950; Molnar, I960; Ricci, I964; Stein and Lazar, I964) . Gallenga (1950) achieved structural improvement in all his eight cases and visual improvement in four.
Seven out of eight eyes in our series were saved by lamellar keratoplasty, and although improvement in visual acuity was hardly expected it was achieved in seven cases in which the final result was 6/I8 to 6/6o.
There are only a few reports of penetrating keratoplasty. Lohlein (1 950) saved twelve out of thirteen eyes. Paufique and Philps ( 950) achieved a visual acuity 6/9 in one early case, and Ricci (i964) and Hallerman (I967) also had structural successes.
In the present series, 85 7 per cent. of eyes were saved which otherwise would have been eviscerated, and the final acuity ranged from 6/6o to 6/12 in 39-2 per cent. of cases (Table III) .
It is surprising that these corneal ulcers showed such a good response even with large penetrating grafts. Many surgeons fear that the infection will spread and become virulent if the anterior chamber is opened, but we found that the infective process was halted. This may occur for a number of reasons, such as the removal of infected tissue and its replacement by fresh tissue resistant to infection and the antibacterial properties of fresh aqueous.
The complications were unexpectedly few. The incidence of secondary glaucoma was low, probably because of the multiple iridectomies. The incidence of anterior synechiae was not as high as seen in optical grafts of more than 8 mm., probably because of the adherence of the iris to the anterior surface of the lens.
Summary
Therapeutic keratoplasty (8 lamellar and 28 penetrating) was performed in 36 apparently hopeless cases of Pseudomonas pyocyaneus corneal ulcers. The surgical procedure, postoperative complications, and structural and visual results are described.
